Background/Aims: Many studies have shown that not only pharmacological treatment but also cognitive stimulation in the early stages of Alzheimer's disease (AD) improves language processing and (other) cognitive functions, stabilizes Activities of Daily Living (ADL) and Instrumental Activities of Daily Living (IADL) functions and increases the subjective quality of life (wherein a combination of pharmacological intervention and cognitive stimulation could provide greater relief of clinical symptoms than either intervention given alone). Today, it is no longer the question of whether cognitive stimulation helps but rather what kind of stimulation helps more than others. Methods: A sample of 42 subjects with mild AD (all medicated with an acetylcholinesterase inhibitor and well adjusted) underwent clinical and cognitive evaluation and participated in a 6-month study with 2 experimental groups (i.e. 'client-centered' global stimulation vs. cognitive training) and a control group. Since the test performance also depends on the individual test, we used a wide variety of tests; we z-transformed the results and then calculated the mean value for the global cognitive status (using the Mini-Mental State Examination) as well as for the single functional areas. Results: Between-group differences were found, they were overall in favor of the experimental groups. Different functional areas led to different treatment and test patterns. Client-centered, global, cognitive therapy stimulated many cognitive functions and thus led to a better performance in language processing and ADL/IADL. The subjective quality of life increased as well. The cognitive training (of working memory) improved only the ADL/ IADL performance (more, however, than client-centered, global, cognitive stimulation) and stabilized the level of performance in the other three functional areas.
Introduction
A large number of studies on cognitive stimulation therapy for early-stage Alzheimer's disease (AD) have shown that not only pharmacological treatments but also cognitive stimulation programs can help to stabilize or even improve performance globally and/or in single functional areas, e.g. cognitive functions, language processing, Activities of Daily Living/Instrumental Activities of Daily Living (ADL/IADL) functions and subjective quality of life [for a review, see [1] [2] [3] [4] [5] . Frequently, stimulation programs are used in addition to medication [6, 7] . But there are also studies on the effects of cognitive stimulation without medication [8, 9] . Requena et al. [9] showed that a cognitive stimulation program without medication had significantly greater positive effects than medication without cognitive stimulation; however, a combination of medication and cognitive stimulation was the most effective (which is similar in most other studies). Normally, cognitive stimulation stabilizes the level of performance or even increases it in the first year (with or without medication); in the second year, the level of performance usually drops again -sometimes even below an initial level.
It is no longer the question of whether cognitive stimulation helps in AD, rather what kind of cognitive stimulation helps more than others.
Methods
For this research, a single-blind, randomized, controlled experiment of cognitive stimulation therapy was used. Although participants cannot be blinded to their allocated treatment, all follow-up data were collected and statistically analyzed by researchers who were blinded to the assigned experimental groups. Also the group randomization was done by project staff and hidden from the patients and groups.
Subjects
Our initial sample consists of 48 subjects with mild AD [fulfilling the DSM-IV and NINCDS-ADRDA criteria [10] , Mini-Mental State Examination (MMSE) score ≥ 17 [11] ]. All patients were medicated with an acetylcholinesterase inhibitor and were well adjusted (on this medication for at least 6 months). Six patients dropped out and were not considered further in the study (for more details, see table 1 ) .
All participants were outpatients from the Freiburg area; almost half of the subjects were recruited through the ZGGF (Center for Geriatrics and Gerontology, University of Freiburg i.Br., Germany). All participants were considered to have the abilities necessary to give their informed consent for taking part; appropriate care was taken in explaining the study and they were given sufficient time to reach a decision. It was made clear to all patients that they would not be disadvantaged if they chose not to participate in the half-year study on cognitive stimulation. Before the initial assessment, the participants were randomized into 3 groups: 2 experimental groups and 1 control group (acetylcholinesterase inhibitor only). As regards the demographic and baseline characteristics, the 3 groups did not show any statistically relevant differences.
We used the following exclusion criteria: other psychiatric or neurological disorders; a score on the 'reduced' geriatric depression scale [12] of 5-15 points); receiving psychotropic drugs; impairments of the peripheral vision and hearing (audiometer, visual acuity test, hearing and reading comprehension tests), and a mother tongue other than German.
Materials
The central hypothesis about the causes of most cognitive deficits in mild AD is the working memory hypothesis. There are 2 kinds of explanations possible. Authors like Almor et al. [13] have argued that the capacity of the working memory is reduced. More specifically, the time in which representations are available in the working memory is reduced. However, there are also many indications that the processing speed of executive processes is slowed down ('cognitive slowing'), so that the temporal capacity of the (undisturbed) working memory is not sufficient for processing.
Based on the working memory hypothesis, we developed 2 kinds of cognitive stimulations. First, we designed a training program for the mental presentation of complex context relations in the working memory (which was implemented in our 'training group'). Such training (conducted in small groups) affects both the capacity of the working memory and the processing speed of executive processes. Second, we expounded upon the model by Stuss and Benson [14] , in which the self is regarded as the highest executive authority [for further reading on executive functions in detail, see also 15 ] and at the same time as the metacognitive authority. The self is capable of supporting executive processing and such support is usually unconscious. In order to stimulate the self, we organized discussions on sensitive issues (e.g. 'sexual relations before marriage' or 'having children at an older age') and discussed these topics in small 'focus groups', in the format of a rather confrontational debate.
Procedure
All participants underwent several tests and retests ( table 2 ). In order to make more detailed statements, we broke larger batteries of tests down into subtests [e.g. the Alzheimer's Disease Assessment Scale -cognition (ADAS-cog) or the Consortium to Establish a Registry for Alzheimer's Disease (CERAD plus)]; we then categorized these subtests into 4 functional areas: cognition, language processing (= 'language'), ADL/IADL (functions) and subjective quality of life (= 'quality of life'). Cognition refers to cognitive processing without language processing and ADL/IADL functions. By assigning a test to a functional area, we sought to examine which functions are primarily being tested.
Based on our previous experience, as the performance of a participant can be classified differently according to the particular type of test used, we utilized a large number of tests and transformed the results into z values. The results of the performance tests in each group were very inhomogeneous. This also applies to the test results at the end of the treatment phase. Therefore, we did not compare the mean values of the groups before and after the treatment phase. But we determined the differences between the results before and after the treatment phase for each subject individually ( table 3 ) . Observation Scale for Geriatric Patients. The string 'm= +' means that the lower the values are, the higher the performance will be (see for instance reaction times). Conversely, the string 'M= +' means that the higher the values are, the higher the performance will be. 1 Some fields contain 2 or 3 lines of values. The first line shows the group's mean value, the second line (in bold) shows the z-transformed mean value and the third line (also in bold) contains the direction of the analysis. Table 3 shows the groups' mean values of individual differences before and after the treatment phase, the results of the one-way ANOVA, the results when comparing one group with another and the effect size.
Results
Z-standardization is a statistical standard procedure that maps a normal curve to a standard normal curve and thus makes different scales and distributions comparable without losing their discriminatory information, i.e. it makes different scales of a similar or the same construct comparable. For the z-transformation, we used (1) the groups' mean value x of the differences before and after the treatment phase (per test), (2) the overall mean AM x of the differences before and after the treatment phase (also for each test), and (3) the standard deviation SD x of all results (before and after the treatment phase, again per test). The z values were then calculated as follows:
which leads to (between-test) intercomparable, standardized, normal distributions with a mean of 0 and a standard deviation of 1.
In table 3 , all statistically significant ANOVA and t test results are indicated by an asterisk. The magnitude of effect is calculated as the proportion of explained variance divided by the error variance.
The unstructured overview of the different test scores says little about the cognitive performance of the subjects. So in table 4 , we divided cognitive performance into 4 functional areas (see above), to which we then assigned those tests from table 3 which were statistically significant within the ANOVA. Table 5 summarizes the effect sizes for the functional areas of cognitive performance; under functional area 'cognition', we subdivided further and give those tests that measure cognitive processing speed separately (= 'cognition II'). In social sciences, effect sizes between approximately 0.1 and 0.2 are already considered to have a medium effect size, values up to approximately 0.5 are considered to have a high effect size and values greater than approximately 0.5 are considered to have a very high effect size.
Discussion
The results of the MMSE are considered to give an overview of the cognitive performance of the patients. The bar chart in figure 1 compares the corresponding mean values of the individual differences before and after the treatment phase. The 2 experimental groups hardly differ from each other. However, there are great differences (with medium effect sizes) between the 2 experimental groups and the control group. This might lead to the false conclusion that any non-drug intervention helps and that the only important thing is that something is being done at all.
The picture changes, however, when we compare each functional area separately. It should be kept in mind that we assumed that language processing and ADL/IADL are also cognitive areas; cognition refers to the cognitive performance without the performance in the language processing and in the ADL/IADL area. In figure 2 , performance in the cognition area was measured using the Trail Making Test B, performance in the language processing area was measured using Verbal Production (ADAS-cog, third part of the test), performance in the ADL/IADL area was measured using the Barthel Index and performance in the quality of life area was measured using the 'Münchner Lebensqualitäts Dimensionen Liste'. Again, in the cognition, language processing and ADL/IADL areas, experimental groups 1 and 2 clearly showed better results than the control group. However, in the quality of life area, only the focus group but not the training group showed better results than the control group. This is possibly so because the participants in the training group were confronted once again with their deficits. It is striking that the training group has clearly better results in the ADL/IADL area than the focus group. Is there a transfer effect? Does training of the working memory performance also help in ADL functions? Yet, why does training of the working memory performance demonstrate clearly smaller effects in the language processing area than a confrontational discussion of problematic issues? Perhaps a dedicated discussion of problematic issues activates much broader language skills in particular and cognitive abilities in general. But why is this the case, given that the training group clearly had higher values than the focus group in the cognition area?
The overview in figure 2 is misleading. The results depend on the tests used. In figure 3 , we used the mean values for the functional areas. The following aspects have to be noted.
(1) Indeed, a dedicated discussion of problematic issues activated much broader language skills in particular (with small effect sizes) and cognitive abilities in general (see figure 3 , the group of bars on the left -with medium effect sizes). (2) In fact, training of the working memory -unlike a dedicated discussion -led to a low effect in the quality of life area; however, the assessment in the control group was even more reduced than in the training group. In contrast, in the focus group, there were clearly increases in the evaluation of the subjective quality of life (with very high effect sizes). (3) In addition, training of the working memory performance also increased ADL skills (with medium effect sizes), more so than the discussion of problematic issues (see fig. 3 ). Figure 4 presents the data from figure 3 in a slightly different combination. From this new compilation of the data, it becomes clear that the focus group (discussing relevant issues) as a whole achieved better results. The results of the training group were only better in the ADL/ IADL area.
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